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[57] ABSTRACT

The invention concerns a thermostated cuvette set in
which samples placed in the cuvettes are measured
photometrically. Cuvettes of uniform wall thickness are
permanently fixed to the bottom of a basin-shaped
frame. The cuvettes are connected by partition walls to
each other and to the walls of the basin to form arrays
of cuvettes defining a path for flow of the thermostating
medium. In a preferred embodiment the path is serpen-
tine. The cuvette set also includes at least one inlet
opening and at least one outlet opening in the wall of
the basin for circulation of the thermostating medium.

13 Claims, 1 Drawing Sheet
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1
THERMOSTATED CUVETTE SET

The subject of the present application is a thermo-
stated cuvette set in which the samples placed in the
curvettes are measured photometrically. The cuvette
set can be thermostated to the desired temperature by
means of a heat transfer medium.

In photometric analyzers, cuvette sets comprising
several sample cuvettes are frequently used. In this way
the measurements can be carried out rapidly and auto-
matically. In view of accuracy of measurement and of
convenience of automation, the most advantageous
mode of performance is vertical measurement. This
principle of measurement and the cuvette sets for verti-
cal measurement used therein are described, e.g., in the
Letters Patent FI No. 57,665 and FI No. 55,093 (equiva-
lent, e.g., to the Letters Patent GB No. 1,486,210) as
well as in the U.S. Pat. No. 4,431,307, the cuvettes in the
cuvette set described in the latter patent being placed on
the bottom of a basin-shaped frame.

In the measurements it is often important that the
samples are precisely at a certain temperature. In such a
case the cuvette sets with their samples must be thermo-
stated. In prior-art thermostating solutions,e.g., thermo-
stating equipments placed outside the measurement
equipment have been used (e.g., “FP-400 INCUBA-
TOR?”, Labsystems Oy, Helsinki, Finland), in which the
cuvette sets can be thermostated before measurement.
Heating devices placed stationarily in the measurement
equipments themselves are also known, in which the
heating takes place by means of heating plates. One
apparatus of this sort is described, e.g., in the published
Patent Application documents FI No. 843324 (corre-
sponds, e.g., to the published Patent Application EP
No. 136,001 A3).

It is also known in prior art to heat photometer cu-
vette sets by means of a heat transfer liquid. This can be
accomplished, e.g., by onto the cuvette set blowing air
of uniform temperature.

From the U.S. Pat. No. 4,498,780, an equipment is
also known in which a liquid heat transfer medium is
used. One equipment in accordance with the patent is
provided with a thermostating basin open at the top,
onto whose bottom a cuvette set of matrix shape is
attached. As to its construction, the cuvette set is a
closed piece in which there are cylindrical recesses
forming the cuvettes. Moreover, between the rows of
cuvettes, there are ducts of rectangular section in which
the heat transfer medium flows. The heat transfer duct
may also extend partially below the edges of the cu-
vettes. In this solution, it has, however, not been possi-
ble to make sure that the medium is in equally good
contact with each cuvette. Moreover, the heat transfer
is quite inefficient, because the effective, sufficiently
thin heat transfer face adjoining each cuvette is quite
little.

The object of the present invention is above all to
provide a cuvette set used in photometers and thermo-
stated by means of a medium and in which the transfer
of heat into the various cuvettes is uniform and efficient.

The cuvette set in accordance with the invention
comprises a basin-shaped frame on whose bottom there
are permanently fixed cuvettes whose walls are substan-
tially equally thick. Cuvettes are connected by means of
partition walls to each other and to the walls of the
basin so that a system of flow ducts is formed in which
at least one flow duct by-passes each cuvette. More-
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2
over, at least one inlet opening passes into the flow duct
system, and at least one outlet opening passes out of
same, so as to circulate the heat transfer medium.

In the following, a preferred embodiment of the in-
vention will be described in further detail. In the draw-
ings related to the description,

FIG. 1 shows a cuvette set of rectangular section as
viewed from above,

FIG. 2 is a side view in section in the transverse
direction,

FIG. 3 is a side view in section in the longitudinal
direction, and

FIG. 4 is a side view in section of the cover of the
cuvette set in the longitudinal direction.

In the cuvette set for vertical measurement shown in
FIG. 1, the bottom 1 and the outer walls 2 of the cuvette
set form a basin-shaped frame, on whose bottom the
cuvettes 3 shaped as circular cylinders and having walls
of uniform thickness are placed in a rectangular matrix
7X10. The bottom of each cuvette acts as an optical
measurement window.

The edge of the bottom of the cuvette set is sur-
rounded by an elevation 4, which prevents scratching of
the measurement windows against the base.

The cuvettes in each longitudinal line of cuvettes are
interconnected by partition walls 5. An end cuvette in
each line is additionally connected to the end by means
of an end partition wall 6 so that adjoining lines of
cuvettes are always connected to opposite ends.

At the end of the cuvette set in its top portion there is
an inlet opening 7, which passes into the space between
the first line of cuvettes and the side wall at the end of
the line which is provided with an end partition wall.
Correspondingly, the same end is provided with an
outlet opening 8, which passes into the space between
the last line of cuvettes and the side wall. In this way, an
unbranched flow duct is provided, which by-passes all

the lines of cuvettes from both sides.

The cuvette set further includes a cover 9 covering
the basin, which said cover is provided with openings
10 facing each cuvette. In the cover, near the outlet
opening, there is a projection, from which the tempera-
ture of the liquid present in the flow duct can measured.

When a cuvette set described above is used, samples
can be heated or cooled rapidly as required. Thereat,
thermostating liquid of the desired temperature is fed in
through the inlet opening 7.

The direction of flow of the thermostating liquid can
be reversed during the thermostating. In this way a
temperature distribution as uniform as possible is ob-
tained even in a large field to be thermostated.

If desired, the thermostating liquid can be coloured,
e.g., black, whereby access of light from one cuvette to
the adjoining cuvette is eliminated.

Of course, the cuvette set in accordance with the
invention may also differ from what is described here as
an example. What is essential is that the cuvette set is
provided with a flow duct system along which the
thermostating medium flows by-passing all the cuvettes.

Thus, for example, the partition walls may be placed
in many different ways, and the flow ducts may be
branched. The inlet or outlet openings may also be
placed in the bottom or cover of the frame. There may
also be several openings, in which case the system may
have several separate flow ducts.

The cuvette bottoms may also be non-transparent if
the light does not have to be passed through the bottom
(e-g., measurement of luminescence from above).
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Also, the shape of the cuvettes may vary, and they
need not be placed in straight lines. If desired, the tem-
perature of the thermostating liquid may be measured at
different points of the duct. In principle, the arrange-
ment may also be applied to cuvette sets measured by
means of horizontal beams.

In principle, a gas may also be used as the thermostat-
ing medium.

What is claimed is:

1. A method for thermostating liquid samples in a
cuvette set in which cuvettes of substantially uniform
wall thickness are disposed in spaced-apart relationship
within a basin-shaped structure having a bottom wall
and a side wall, comprising the steps of feeding a ther-
mostated medium through means defining an inlet open-
ing in said side wall into space between said cuvettes
and passing said medium past all of said cuvettes and out
through means defining an outlet opening in said side
wall.

2. A method according to claim 1, wherein said ther-
mostating medium is a colored medium.

3. A method according to claim 1, wherein the direc-
tion of flow of said thermostating medium is reversed
during thermostating.

4. A cuvette assembly for thermostated photometric
analysis comprising in combination cuvettes of substan-
tially uniform wall thickness disposed with spaces
therebetween, within a basin-shaped structure having a
bottom wall and a side wall, each of said cuvettes hav-
ing a bottom acting as an optical measurement window
and forming part of said basin bottom wall, means defin-
ing at least one inlet opening through said side wall
communicating with one of said spaces, means defining
at least one outlet opening through said side wall com-
municating with another of said spaces, and partition
walls interconnecting said cuvettes to one another and
to said side wall to form an array defining a path for
fluid flow that extends from said at least one inlet. open-
ing to said at least one outlet opening through said
spaces for passing fluid by each of said cuvettes.

S. A cuvette assembly according to claim 4, wherein
said path for fluid flow passes each of said cuvettes on
at least two sides.
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6. A cuvette assembly according to claim 4, wherein
there is only one inlet opening.

7. A cuvette assembly according to claim 11, wherein
there is only one outlet opening.

8. A cuvette assembly according to claim 4 wherein
said basin bottom wall is surrounded by an elevation
which prevents scratching of said measurement win-
dows.

9. A cuvette assembly according to claim 4 in which
said path for fluid flow is unbranched.

10. A cuvette assembly according to claim 4, wherein
a cover is disposed over and upon said basin-shaped
structure.

11. A cuvette assembly according to claim 10,
wherein said cover is provided with at least one temper-
ature detector well projecting into said path. -

12. A cuvette assembly for thermostated photometric
analysis comprising in combination a tray-like structure
having a bottom wall and an encircling side wall, a
plurality of individual laterally spaced-apart cuvettes of
substantiaily uniform wall thickness disposed within
said tray-like structure upstanding from said bottom
wall, partition walls interconnecting each of said plural-
ity of cuvettes with at least one adjacent cuvette, addi-
tional partition walls interconnecting certain ones of
said plurality of cuvettes with said side wall, means
defining at least one inlet opening in said tray-like struc-
ture, and means defining at least one outlet opening in
said tray-like structure, said plurality of cuvettes being
joined by said partition walls so as to form a plurality of
spaced-apart serial arrays defining at least one serpen-
tine path for fluid flow between said at least one inlet
opening and said at least one outlet opening around said
plurality of arrays such that temperature controlled
fluid can be passed by all of said plurality of cuvettes
around one side of each of said plurality of serial arrays
to an other side thereof.

13. A cuvette assembly according to claim 12,
wherein said plurality of arrays are each linear and
disposed in parallel files joined by said additional parti-
tion walls to said side wall alternatingly on opposite
sides of said bottom wall so as to define one continuous
serpentine path that passes around both sides of each of

said plurality of serial arrays of cuvettes.
* * * * *



